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~378-4347/81/0000-0000/%0250 Problems with the identification and quantification of metabolites may sometimes arise when a given compound forms an extremely small zone or when adjacent zones exhibit simiI.ar UV-absorption characteristics. The latter problem can be solved by using conductimetric detection (see Fig. 5 in ref. 5) . Another solution might be provided by the use of non-UV-absorbing ionic spacers, which form discriminating zones between UV-absorbing compounds. Preincubation of a sample with a purified enzyme that acts specifically on a compound, might provide another solution. Disappearance of a certain metabelite will be accompanied by the formation of a new metabolite (product of the enzymatic reaction), which in some cases can be identified in the same isotachopherogram_ The purpose of this paper is to communicate the analysis of urinary purine and pyrimidine bases and nucIeosides using a system of spacers and enzymes. A mmiber of metaboIites and enzymatic reactions relevant to the present study are depicted m-Fig_ 1 _
:
The analyses were performed with an LKB 2127 Tachophor equipped with a 43cm PTFX capiilary tube (l-D_ 0.5 mm) and thermostated at 20°C The separation was monitored with a UV detector at 254 nm,
Electroty te system
The operation system, as used in this study, is given in Table I . 
Spacers
For better discrimination and interpretation a study was made to test non-W-absorbing compounds as spacers. Table II shows, on i;he left, a list of purines and pyrimidiues, according to their net mobility, which can be separated by the system described in Table I . On the right-hand side Table 11 Table II_ RESULTS An operational electrolyte system that gives reproducible separations of urinary nucleosides and bases is given in Table I, space. the various UV-absorbing-zones are more clearly visibly separated from each other_ The UV k-ace of the blank run, i.e. the analysis of the spacer mixture, is shown in Fig. 2B . The standard mixture contained I7 UV-absorbing cornpOunds and 8 spacers (Fig_ 2C)_ Deoxyinosine, uridine and deoxymosine can also be separated; in the electrolyte system used (Table I) hypoxanthine, xanthine and guauine in the presence of ribose-l-phosphate to iuosine, xanthosine and guanosine, respectively (Fig. 1) . The hypoxanthiue zone decreased after preincubation with PNP, where the iinosiue zone increased*; the xanthiue present was ~onverkd to xanthosine ( Fig. 5A and B) . No guanine was_deteckd (Fig. 5A ) and consequently no formation of guanosine w&s observed (Fig. 5B) _ Xanth&e oxida& acts on hy&xanthiue and xauthine to form uric acid (Fig,  ii. SC& purine b&s are present in the Lesch-Nyhan u&e sample tested (Fig,  6Aj and both dis&pp&ued after preiucubation with xanthiue oxidase (Fig. 6B )_ Thejrjti'acid z&e in&&ed (Fig: 6A aud B) , The free allopurinol wh@h is 
DISCUSSION
The isotachophoretic separation system presented in this paper offers a simple and rapid means of determining urinary purines and pyriiidines. The reproducibility is suffkiently high, variation coefficients being below 2%. In the present study, samples (ca. 3 ~1) containing 17 nucleosides and bases of purines and pyrimidines could be separated conveniently within 20 mm.
To obtain optimal results with the system given in Table I , several points shouki be considered: (1) the terminating electrolyte should be prepared freshly every day, filtered through a 0.22*m Millipore filter and stored until use in closed electrolyte reservoirs (syringes) at room temperature; (2) after each nm the terminator compartment must be emptied completely and refilled with fresh terminator; (3) the pH of the leading electrolyte should be checked every two runs and eventually be adjusted to pH 8.55 with ammediol. At a slightly deviating pH a poor separation of xanthine, hippurate and oxipurinol was obtamed; (4) the counter-electrode compartment contains 5 mM HCl-ammediol (pH 8.55) (without hydroxyethylcellulose), and should be replenished every 4-5 runs; (5) the sample should be injected carefully into the leading electrolyte, due to the high pH of the terminating electrolyte.
This study concentrates on the analysis and identification of a numberof pnrines and pyrimidines by means of spacers and enzymatic shifts. No attempts were made to quantify the amounts of the various compounds_ However, this can be done conveniently by measurin g the integrated W-absorbance peak area or zone length of a aen compound [S] .
The W tracing of the electrolyte system, with spacers ( Fig. 2B) , showed several UV-absorbing and non-W-absorbing zones, as could be anticipated_ These compounds will also feature in the metabolite profiles and should accurately be d&rimin ated from possible coincident sample zones. As evidenced by the findings shown in Fig_ 3A and B, the use of non-W&sorbing compounds as spacers (Table II) facilitates the interpretation of the metabolite profiles.
Possibilities of identifying a UV-absorbing compound include measurement of extinction ratio e280/e254 [3], and addition of the presumed compound ("spiking") and measuring the step height from the conductivity signal [2,9, lo]. From Figs. 4-7 it follows that a specific and sensitive alternative is the enzymatic conversion of metabolites by purified enzymes, The present isotachophoretic technique allows routine analyses of urinary purines and pyrimidines with a high degree of simplicity and reproducibility, for both diagnostic and experimental purposes.
